Water uptake by soot emitted during industrial fires: experimental results and
application of a coupled multi-molecular adsorption/capillary condensation model.
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/ INTRODUCTION & GOALS \

* Fire is the most probable hazardous risk in a nuclear facility, in such situation soot particles produced will directly impact the containment of
this facility by increasing the pressure drop of High Efficiency Particulate Air (HEPA) filters. IRSN and LRGP have developed models for
predicting the pressure drop of such filters by dry soot particles [1, 2]. Nevertheless, in case of fire, strong interactions between soot
particles and gas/vapours are expected, which may significantly modify the aeraulic properties of the cake formed at the HEPA filter’s
surface.

®* The aim of this first step is to investigate the sorption of water vapour (the most probable vapour produced during fires) at the surface of
soot particles produced during realistic fire. Water sorption isotherms have been experimentally measured for particles produced by

\ different fuels. In parallel, a multi-molecular adsorption/capillary condensation model [3] has been compared to these measurements. /
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* PMMA/PVC has the highest affinity for water.
* No capillary condensation for gloves box.

* Vg quantity of sorbate needed to form a mono-layer (kg/kg) * h: meniscus demi-width (m)

* Cg, ki GAB constants (-)  t: thickness of multimolecular layer (m)
» Z: coordination number (-) * dpp: particle diameter (m)
* Py, Ps: sorbate liquid and particle density (kg/m3)
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